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1. — #^**<ft4t^^*fc^iti««*ft4b^*jft*&^-* f £t£ 

AJtt.l**t*^r^^*t^^*» £jM*-k*"****W (Si -OH) & 

(b) Itftlt^SM 40x:_£^ 80iCT##$!2Mfc&, 
&&.$i±$r% : ft%ik&M (Si-OH) &@J; 

(b) 4b&jL£aju* 4otcj.^ soicTflMMja**, at**** 

AJLfiJtAjNfJtJ&K* (Si-OH) ^-ffl; 

(c) It^MMAtiia^Ufc, £**£jjft^jf t^tittt^Jl 
*»£H.&$1# 40X3 J.# 80TC#fi£T, JHlAJSTJUfctttifc 

(d) ii^-^^^^i&^^IL^i^^-f^. 

( a) ^^^^^^#^^»^>tt^)t^^^^ 

( b ) aT#4L*4fc* AttttaUM 5 -*- 

5. — *tiM!*uH** 2 4ufHfc#i&'l£#^fc. 



7. -*MUfl*Uftt* 3 4*3fr*±;*«4L*te#iM±*$*Ufc. 

8. 7 #&#^#j&<l±#i£/£, £t$l>-SM3L4M$4fc 

11. — #^A*Jt*^#^**t^«— *f*^^**Jt«* 

*tfc*<W*.*^*it*.fl*uH*#. 1-8 

12. — #^*Aat#*«.tWj|fc^*&^-*, **fc4MUMH* 

l-8^-^I^^L^4fc#^^iii&-^j». 

13. — ^^^M^Jt^At^lft^^JHL^^^. 

£&*.tA.4r-*t£4fc*t# (Si-OH) J-ffl, 0r 

(a) ^»J&»i(U&«., «iAa^JK.; 

( b) ftttJR^Ut^ 40X3 80TCT##$iiM*&, 

at, ^tfJi**-^^** (si-oH) 

( 2 ) 1&&lkfo% tiUt. 
15. — #**Lifl*jjL 14 ti*&&/*ti4UIr&¥ifc'&ti4Mfc. 

( b ) fe*£%L&&J$L#J 40t: ^ son T «*i*M- 



ft ±t (Si-OH) &m; 

16. -#*jM>]*#. 14 ^^-^^^^^ifc^iSt^^Jfe, 

17. — 4t#a##jt^fi.^iia##Jt^^^A^^-&> # 

**fe*4fciiMMt&*J:*-* 15 * 16 «*4Lfi4b$jfc&t*j£jft»j|k. 

18. IB* 16 titijLftfe^ifctttiMlfc. 

19. -#^^$R^7K^4L^i^^^**^^4b^ry|fe*b^^- 
*^*fc^^^«.^#*^*^*«4#**L*!** 18 

( i) 10 wafr#l 10 ^L^SL^N^^^; 

( ii ) 7. 5 mM 

(iii) *£^&#^0.2.£^0.25 g/ml. 

21. WMM is ti^UMJlMf, #tWW#fc* 



60-074026 ##JUsi, 

JsLjjxiOT /r 2 »a /r 



(i) ^^Ir^^LRji, 

(ii) &3Ltb&i$L&Xt1fo® ( SttetfO 
(ill) #^**3t**l»*4*^*.ifc 

*3St*M8F*rt> ft fc^fe#tj *JMMt. 

few a.^r«:^^**, £#]^^&to>j£-s£#^£^4& 

BfjTfeWtf «^*h3E*#t 8#*^£&&»4Mt--fc.tf&^*l 

Jl **^*»M**^-f #X-^*.««lt 1 mil 8, 9 - w - »■ 12 ' 13 ' 

15, 16 

ti*ift*&4Ut.£*, itlMlN-, **Tfe*J*BMk. *#*Uf-**#«* 

^L^^^in^^m^n^ (doe) 17 (pnnd 



*»##.-£>H*H .^A**^*^— JMbA (MS) £tfc 

£ t a. **#.Jtjyut«.st t . 
trr^^MiimiK^. ^■jM.-m^ab-**! 5, 622, 684; 

5, 834, 391; 4, 981, 825; 5, 114, 691; 5, 672, 556; 5, 712, 402; 

5, 726, 113; 5, 785, 946; 5, 795, 559; 5, 800, 799; 5, 800, 800; 
5, 840, 264 5, 853, 886, ^^JK^^^n^^^. 

dt*_t0Ti£, (M41S) 18 ' 19 4M*^A, it&JUL 1992 

Mobil R&D Mt$*.*WL3Llti (#JL«!*», &H**J 5, 145, 
816; 5, 220, 101; 5, 378, 440), &M\>^%4:3t&J\rH&ft$l . 

(W*^;M»**MW s + ) JRJfctife^£**Jt*4!. 4ttf>£4MHBA 

***£1NM*#**J5 m&£-i$i&ttm, *&A*£&# — 4M&4*I. £ M41S 
#tt#*t-t> # ^-#*l*)ftA^: MCM-41 ( 7Ci£^# ). MCM-48 (-&>?- 
) MCM-50 ( ). 8*UME.i5tJ&, e^iSL&TMt^'S^A 

30 *jM*: (a)S + r, ( b ) S'lK (c)S + X"I% (d)S"M + I\ 
(e) S°I° ( j*4fr*t## HMS), S: £tf I: 

X: (CIA Br"), M: t*»f (Na + , K+). 

Si -OH tfW&) «U&. 4t«L**4fc-*^A*-**-2.V*. 

^-ia.-^^^^ «*iL£4!r*Mf £ , a # # ^i&itur^ 1 ** at*-***** 

a 1 . PNNL *A.i*JME.Jfctt. A«*4L«r4fc*A**ftt«-**&— #.4fc 

t4L*fc«,#-t , gr*4fc*jBt (FMMS) <$£?Wh ( £-=-JMfc*fc 

+ «^**ir^*t/*.*i«.t**^**'^**-S , ^A) 340000. 
£*t^J&, J%*ft?*Mt* ppb ( -HC^L— ) *-f-. 



f t i£ft^&4t&tf)?r£:, £#4££-f. ^J^4fc#^r*, £jS4"f-**JK 
^^Xt*^^^^#ii'li^^^ (CSMG), s at^Mtit 

(1) £Bj&: ge.4£4M$#&:M#£ (#J*», jMM^ 7. 5 mM ), 

(3) ^W&if: 

(4) *»X^: X^JfeA^TA'XIi'n. 

(5) >X6$2g:^&tfc: 

17) tJU&iWjM-*, i£>®&#^MMNMR) 

# 5*1018^^. fc###tf*i-#>$-&, ;ML$>£— 4Mfc*MLi&-t& 
f«]#g&>{£^#&W^t&i£. 100 %. (*h*Jt*--f#A-=-#.4fcAH* 7.5 
mM ffris-frstlt # , j^-m^^^^ 900 mVg 4Mfc^, t£{M:#.#J& 
fi£#jMt4HF^Jff«ttfc?fe*64Lfe* (EDS) 4t&*h$L#). ) ^5>K 
*I/B CSMG ;M^ti*4MMfr'^£**-7'' 

^ > 50 %, i§4MB&, &%$L& <, 25 %). 

4*#:£iufr, csmg t, *#***4MMtW*.«. 



T4U*K;MLW** CSMGim#&*#£#-*M5L: 







>ML»B ( CSMG ) 




o. l - 5 mM/g— 4Mfc*i 


- 7. 5 mM/g ^H-ffcit 




0. 1 - 2. 5 mM -£-J&/g — #.4fcJi. 


3- 7. 5 mM M/g ^jMfc 


(4LX.-t 


— 2- 15 nm 


( 10 nm 10 |mi ) * 




12- 48 h 


1-2 h 


51 A.***^-*^**** 


<P*. * 





* *L#-##Jt ( -10 nm), JMb^JUt* ft & 

+ 4ML8t*h ;$X*i 5, 622, 684, 

&#Ji#t*U j&ift, %.%3LX>'fr%.fo$L&j+jLX& 1-2 -Ht**L £ 
**.«t. CSMG tf&RR*^ 90 % (#.#), JULtt**Hfc-f 
# 10 %. 

^.^^M. (CSMG). CSMG ^3-£r 

^ffl. jML*&jt4HMt csmg tf&%mfr^>b&K&f&tt&*km.-%fr 

(CSMG) tfizr&, 5t##^it^^.*3ltt. ^fc^E^flUU 1 ^** 

(Hg2+), ( Ag + ). 4& (Pb2+X 4& (Cd2+) (Cu2+). *^jMfr*fc*£ 

iibfe, DOE #&^#/&HferJfc- (Weapons Complex) tfc;£^-#^i£ 

##JM£-, Pp*t^£^r&, *JfcT#lMU*#-f- («* 0.004 mg/L 



a^A#^tS (mixed Waste Focus Area), & 
( Technical Baseline Result), 1996). 

fij^-t^, CSMG. il###^^LW^^^-^-©^#i5«J^. 

**^**-f^S**l*«0: ft HgS 

*9&&fe$'4t4fc (Ksp=1.6* 10-52 ). A g 2 S, PbS, CdS, CuS # Ksp 

4fc ( 6. 69 * 10-50, 9. 05 * 10*29, i. 40 x i 0 -29, 1. 27 * 10"36 ), & 

# CSMG "AW Ag + > Pb2+> Cd2 + #* Cu2 + J§ *JLM Hg2 + |*)#;f 

4£«$<&>ftJ|-7-, iKJUIIA.'M*' DOE ^S^^Jtil^r^:ia^L^^^^# 

(a) fo*k&Mti&*M.*t, x&a^iUfc; 

(b) tiL*k&.&73iJ$L#J 40T?J_# 80TCT##J&&4fc&, 

%_&±.$r%ifr$ik&& (Si-OH) &®; 

(c) jnw«*»***ut^«;*.*ii*t. 

(d) ^&4LiMfc#&'&tt*£t/fc. 

^T^f^, ;MC!8**4Hfc CSMG ^i^M-M 



#;fa&aki£tf4rft. jfc*K t. csmg #*»x*tfj*^IMfci£tt 

& (ft*) £T4Lt, #CSMG(^)^* 
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m 1 A*#;ML*tt EDS #.t£. 

m 2 ^t#4M^*fl**#*M IR (A) (B) 

Mfkm (C) ?S.W#L(Ag + )^J&^5iL^'r^t^^PH-^. 

£,fc-?-&|5fc<&(SEM) jR/f, %L*L&^% 556X. 1112X, 2225X 4450X. 
&&$L*Af, J^i^^^^*tW^gg ( TEOS), 3<,/&#^#Ut,JSi: 

CSMG. % 7to%1\^^MfrftfamLfo&mXlfofr&fcAtf&&>\kfr 

&S^fe#i£#]&2fc£rt# CSMG ^^^H^/**^ 
BtaM*-. itfJ^^Pfr^T^^J^^TS*: (i) 9#^^^6&-h 
^4fc#^PH-; (ii) *L&&&; (iii) Sfc?ftt*L^#; 

(i) 9#*^4L*Ji^4fc#«.» 
#J:fc, lafSLT, #&£-&^iMLM. ppm ( ¥ 3"^;L ) KMJ ppb ( + 

te^/L) $*f;fc^ 17 kj 

jai^JtH^-*A ( **-*Jtat*-- Hfc*IU& 6 kj) T 
tf;£#$^6i4MM£^ir& (Ksp) iUfr, ##2k#il£'rfcl5>*^ 

(ii) 

CSMG T*5£ 

^^JL^lJK.^^^^^^ 800 1000 m 2 /g. «i**-iti& lji" 



£;*£;£&6$3U1^&, ^ *k%tft (Si-OH) 

^>ffcffL^J^^WfL^L^Btf«I^, ii-t^^ 30-60 ^Ht, ^ttitfi^* 

( iii) ftJT4*«<l*tt# 

CH 2 -CH2-CH2-Si(OMe) 3 (MPTMS), JLft.3tjLm}£ifti&&& 

^J5SL»^6^ CSMG AW-flM***, &*-£jl*Mt# 10 nm tfjwittim&tfj 
***M4k fractal it ft. jMLttti*ti4L4**t**ft£**& 0.21 
0. 25 g/ml ( Quatachrome $JH4L*Hrt;t). #31 A B^/fr, 

600 ^ 1100 mVg. ~|Mfc*fc#*fc#££J8:IL 
jgLfctb^if ( Ifc^it AccuPyc 1330) al^l. «sjL**lil* *L 
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4MKJft3r a^Jl^ (Gemini) £ 
1lfr&= ( l/*£^&) - ( l/^M^A.) 
^1$^= ( l-3Mf xlOO% 

CSMG Sbi&JL;*:, JL**.#ii&^4fr. T 
*at#^.ifl'*fl MPTMS Cfc*.— |WfcJ«fe4L 
_hj&:5frJfe^&#-;&. j&XAJB4Mt** ( NMR), ( IR) EDS 

i£2tfrtfj. A^N*hM3. csmg ^tf?J^;fc*t$MLi* mptms 

%JjLfkfh*>$\VX7^J^fr* ! tn%&. it*i*f-«#*&, MPTMS 

^ft*.tfc*5A»HL4&*#, i£&#7 EDS IR A*^. EDS 

t* IR#.i£. Ji^i&^(A)&£&i£tf*M£. £l089 cm-1^ 3430 cm"! 
MSM't^JI.^-f JLAJi Si-O-Si 0~H fiMMNMfrA&ti. 

«feflSW«.»*lit-i<-*A B at4f*fc4SL HJE^tf^ 2924 cm"!, 2565 
cnfl, 1454 688 cm"! £-J4ftj&-f City* SH. CH2S ( Qfy ) 3-, 

fc-ffl-MI. MPTMS dtf-MJ— |Ufc^**;M*-t. £*jh*.*-*-i» 
J& ( fclfc C), £ 2565 cnfl * 1384 cm"! 

*A Ag-S Ifc^&tf. &*t-£titMfl. #Jf^&*I^Jj*LllMML**** 

j£_ SB ^"iftitlfc*! £L&4b # it ttfrtiLM *hJj%, Ifrtt. BMi'fMk S JUt 
*;Mrfc« (JSHO *J 100 %). iHUljfrM. *(MM&4fc 

*>xtfRUU**iMT. >*#-#«&flL*MtH. *JL**»4L#«JI.^ 

#j^#*M£ 3^1*1 CSMG J*^&* J f-*0*.»ifc*#»£-*. 
CSMG*t«#1frJ&, TJBJ*^Mt*#*Jt******A- 
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&fc#L^jn4tM,$bf-£. CSMG *^*&fc*.ffl«*4'fe*ft( *p CSMG 

4t*»*.JE.T«**-MT<t. *-T L -f-***. ******** AT, 

TiMT*t***£**#*MLWtt CSKG 
£7lHtt**^ft#.*Jl*Mfeti*«*ttir. ££*STi£#7^ 
*k*ft&Jfc. **JRTi»**« 2 10 mg *JHN. -5 50 ml W 

HUM.* 5-io P i» so #t«tf (c«)* 

T4Lt. 





C < Ppm ) 


c ft ( pp b) 


mg/g 


(mg/g «*) /(mg/g**) 


Ag* 


7.2 


0. 002 


35.99 


17, 995, 000 


Pb 2+ 


6. 5 ! 


0. 028 


32.36 


1, 155, 714 


Hg2* 


6. 6 


0. 004 


32. 98 


8, 245, 000 


Cu 2+ 


6.6 


0. 012 


32. 94 


2, 745, 000 



f-#&#JM$ CSMG, «4l4LI»M^lt^A. pH ^^^^fhi^. tf-F* 
CSMG, !fcff7T*i£*. pH T**4L 

i& 7 «4 # U0mgftm#J&iWJ$5T8-f&] pH=3 
dtr 200 ml ft*****-****.. £TjL*lfett*A*jt.T*^ lh. £ 





c 4»ft ( PP m) 


C 4Jf ( ppm > 


SL»* <ng) 


$-± < »g/g «LW« > 


Ag* 


970 


475 


99 


707 


Pb 2t 


1130 


953 


35.4 


253 




904 


388 


103 


737 


Cu 2t 


930 


760 


34 


243 
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Mm i. £#-*ts 

♦■f-***" lOOOOt ^#iJk£4MfcA;ML&tf &&t. 

i£tt#r^ CSMG, JWUilMfcTli^ A*. ** 

ljfr^tf C^GT*«ft& 30O0O #$.*Ut4l ppm 

I^M'J ppb. 1 gH^CSMG & 

# CSMG *)-*t « &^#L ( Ag2 + ), # ( Pb2+ X # ( Cd2+ ) ( Cu2+ ) 

^r^-il^S^^i^-^^^^Jt. CSMG l^&te#iUit#i&# 

tfjfcig. TiM CSMG#te#-& (ppm *-f-) #<£,&&^&#']£JfelS.^ 
Jg£&ft-t. *-f CSMG /L-f-T*-F*6 *** 

« ( m&> Tf&m CSMG 

*jU»*MbA*.. 

A—* W 
^iMJ^ML^ttCSMG, j|Mfc*#*lt*J8 ***JfcK, 
•*Mt*ttA*ft^il***4Nfr. CSMG U»H»W«f4» 

«*-f-*iC.A****KftJt***if>»|t**ITH«*^*^— . 
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1£:3Nfcjfel*.4fc, l^^^-^^it^t/ 11 ^^^^^^. fc^ CSMG 
*#L&.*&S«*<&fe. t ** *-?-#-f^ ppm fcM PPb 

Tf*-J8 CSMG 4JHN#t.ft— A— 
/jfe. csmg AttHt^WSlt^^Wi. **7£^*Hfc*t£rt** 

AA*#*. ai******^*^^**, 
**TfcJfrS«*lfe*.. ££jfl CSMG JM.XdHf!*'*** 
*#*.ft***«H3t»^*§*-A. *.H.. fc^ CSMG ^^LPH-^J:^, <t 

fcA#&&&^fc*^fc^&#&# csmg t 

«*<fc*^ $ ^se. 60 & . 

H ^fitt^*****!*!*-*.* (CSMG), 

^»i£*fc#i£^J&**tt^— H.4fcA*Mf. Ttf*/W*"— *MMUt* 
#j«*.W&JUte« (TEOSX Jft#^A4fc*fe*#- (^J*» Ludox) i*. 
#«Jft^**SHa**T«i" (-=4fc>, A**.«&£*t*t < - 

^««^^^*^V#tJWt^^«Jtt.«#-*A-|t. CSMG tf'it 
HHt*feJH |WbA*l4-** ***** CSMG ^^MS 

/*. &jj.tifc«*;*-*£.A CSMG £jf«*A*>fc&fr£ < &'?ft&4*&At* 

4M-** 

**^T*I»X fc -t«»«t*lL* ( J***A^St.*&X/frJL**#& 10 nm) 
^Lil-T-R, ^-^R^it^t. AiA^ilt^** 



#} 10 %) — ft.$tfrlL'btf)1lit, til$L&i ( ~ 10 nm) fi^^Lili^ 

®%-WL&.$L!tfaft£, J0LSl* t XL&¥l&.A), $L$L&9L%$Lfrif%*& 
Jt#jLtt.£JQ*MJ*M4. **.***MU8 csmg #A*^Jt* 

CSMG##-6$&& 

it it> X ^^t4t*J -*£ fe*. RI ^ & 

fiw#bjH»*4^ 

IMM*.*^*****^ CSMG###£i£'l£,f 
1. CSMG 

*Jfcfl4L* 90 J. 97 %). — * 

*i"fl#rt>&s> CSMG 

#«*.**»T#*«*A'il*'f-*. ^ CSMG M 

$&~4MbJ*#4MM**' s r**. " K=K 0 (p/p°)" *tCpJt»Jt 
K^*#**£T«***t, n 3 4). #3Mf 0. 1 if>4^ 



0.25, *MMHt*J)tt 15^. I^T^JL^^, -fc-f-JW*^*^*** 

Jit* 

-M"F*i-MUk TEOS, JKL^|L>ffc^^«t^l^^r*^$t 
H^^jc-f- (#J*» > ^ 15 %, #J*^ 20 %). -sn&i^T 

#>&fi£ilL&4fc,ML*;j# CSMG. 20 J. 30jun #- 

#L:Jttfi&-£. ft CSMG f iv^A^AJk, #Eyjh^^Wii^t«i^ 

** 1r W ft*-* fr&M . « £ to iSt^^^^^»^>t # 
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i-[3-(^V#UtVi&*t*.> -*Jfc]##JMM> CSMG iMt^S 
Jt. *lMMl#^*&*****Mfc#. 4fe* CSMG ^LSj-Ml^^n* 

ivjLA^#ib«&, CSMG6^^^^^#^-iai^rft. CSMG 

^T^t^ ( Ht#«Ufc/A*> csmg, **)t csmg ttttJfrttHUttfjaup*- 

*»X*.fi|#£*. #J*», iWlitJM«M*fcfc«t* (TEM), NMRW 
*-f-4L|«M9IM4t«> ***** 

CSMG &*.ffl-*JM**'*- *J&T*fft.te*.IMUL 4»4A. 4* 
3. Jljft3fr£$«*JL&fe 
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XJk^&J? 1*1, €dfrff SJfc. 

^jltttH^i^fliM^t*****^. fll**. voc(# 

5. *«&it#*fc i rfeH**s!A> 

#^>&&-f Ksp 4fc) *li«l*.*fl 

CSMG tttifc^tt'TteH- iE*i-ti&*|-*WM*. tf-f— it 



X^f^jftM'ftiM CSMG *ti£, ^T£##&&&#3r-£# 
fJ*5.^f-#:^LW^a»-t^^^, T4t«^^A^««! (lattice model) 

t &s^#ri&*&^. A^Asi^tfflirfew-wr*.;** csmg 

/fj, *^«4fciM csmg ;#^#-ASMJ #J*», £*J8— 

TiMlfcJMiPPB't'fcW** CSMG 4toi*£B&isi&J94-tfiti 

3Hft*.- ( A- ) -*t& ( ~-A^- ) ttfUteUfc*-*****, «*» 3- 

T4Ub£Jfc. 3H&&ft&.£. 3-£Lg^&¥4k~ 

#, N-[3- ( *&]t,~JiMl*-H.t.*-2-*Jt; sfe£ 

csmg *«HH*i#1rfcB**K4i*. A. 

6. 4KJLMt»4t^A«^#.^- 

CSMG &^Httt&#-W^* ( # 0. 7 g Hg/g CSMG) 

*jLfr**Aft*-. — ^Jtil.itit**«.aA^/A pH 

T£Jfl#J*'#- HC1 *t#X#*US**+**ft^ttJMt. * 

3: CSMG £i&tt-S-£L. 4S-£ift#####&#-W£-*. *&-B-*:£-£JT^ 
«^4U&«*^*. «. CSMG £ft4MLf **4^***Jlft?5 CSMG 

CSMG jL*-h#A«^, TT3ftit4fc*^A 



^ife-W 1: ^^*»X^L TEOS it/* CSMG 

J^TEOS. H 2 0. Z*^HCl«4h^H.'ffci^*JR., 2: 
4: 0.0007. ^t60t:T#TE0S, fyO, £8f*» HC1 ^i&^4^%# 2 'Mtf, 
A»x NH4OH J&A*'^****, #pH^^Hj6-7, 4£i&&4hJ&.8i. Ml* 
m.t&A*JHW3k*?. *llM$SUMfc£ 60TCT«Bfrffl 30 60 ^ 

#^£>&^#r*»&$) 50-60X:, 1-2 'MH". &)MF*!£&iiU&. # 

2: CSMG^#-^9*»X 
TEOS, H 2 0, HC1 #4M£2£Jfe, 1: 2: 4: 0 0007. 

# 50 ml J£2m-5T£!: (*Wf-****tWMI*** % tfA) 60 3-3fc& 
A&.£.1'#UUfc!ftttft^#*^AA&&t. AA**+A#*4f*. 

4M*A& 

50-60T:, 1-2 'Mrfr. jHU& +*» a. NH4OH 

^jfJ*JR**-W 1 2, 3 fiO^r^, ^*]i&i±— #iA4MB# 

AAA A*#A4k**.^ T|UUfeit****«IXJii*.4b 

JM*** 2 W**, «A*^*'**lt*5**l*^. #AA 
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&<£*#Al 50X1^^^} 60V, 1-2 'Mtf. #-%L&¥l'4*-*e 

f 2 ml JL##* 0. 2-0. 5 g itJUit&g&4**;&>& ( 2-5 ml ) JvXj& 

30-40X:, MttttKMh nh 4 oh( in) 

»j)H«L«tivXft^#t> JLi*.4Jft*i&jt. £ 30-40 TCT^-4fc«^, 

^*-« 5: 

ft 100 g Nalcol 115 t*»>^ 10 ml 1M H2SO4, M'f pH X) 6.78, 
# 50 g aL&Jfc*T£:I: < %*Jt) #1^- 

*£*f-*»i.*.***L iM**&***iME*iUfc4b*. **** 
50-60TC, 1-2 'Mfr. £>MP3|£a>5tJ&, ^AitA, # 

3t&ifc&— CSMG *»i*lt*#.*«T*iL«. -fit*-*. 
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